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1 

S<t Lt, A a _ x B ^Mn O 3 (0<x<1) 

tt»R<D«ft Wft £3H& l r mat $ nfcfiat x * ;u^- 

*(D8L 5ft*4 0 0nmfelTCDU— If— **matUTB£ 

jflR4bft&ma>ai&:&&. 

fill ICEK0)7KD>— ^fflm<b^»K<D««^afe. 
[R#lS3] JigB^D^X^l^ hSMnM<b«S(DTiU 
* 'JxJI&JS^C a. Sr. Ba(D4"A^»tf*Lfct^ 

SS*JS 1 fcEtfe^tfP > ffi^b%»ffi(DSft5t*^o 
[Rjfclg4] J:ES«4 0 0 n mOT(D U— tf — 1tt 
It, A r F. K r F v XeCI. XeF. F 2 *r>£g 

i*H^x+y7 mi^ - <t twmtr *R# 

*i icia«a)7Kp>-^ffl«Mbifc*aa>»36*afe. 

[R*« 5 ] JlffiiKS 4 0 O n m J2TF<D U— !f — 

rait*. tt»»Bt'ff ? 1 ice 

RCD3KP > -* ffl»bfc»ffi<DMft*J*. 

[R**6] ±e»bw»(di/- *f-*(omati±. * 

*0<OS»T*^R*»b*«l**±tw»«$-e:*lzse,3S: 

^spgr*±:iB^p^x*-r hsiv»nia<b4*$iea<b$ 
Tt-cn > — $ fflmibmvn0>&K££&. 

[R#J®7] JiK3Kfi4 O 0 nmttTOU- "f— 

matr-smi-. *R*«Mb*«i*m*Lfciftittt«** 

5 o o°cuiT<D;g]£l:i*n&-f *c <t ^m^TT £R#Jl 
l fcE^c07Kn>-$j?!^b&^cD5&&;5&o 

[R#fli8] J:E*fe«1±»«E6<. S r T i O 3 . La 
AIO s . N d G a O 3 (D^^bMIWc^P 

hi^t^asit^^ z t ^mat-r *r#j« 1 
9 ) ±E&RW*<b^to**&B*«m«-efc 

6 C <b *R#fll 1 I-EIUDtKp > — * ffl^b 

d . P r . C a . Sr. B a . Mn t>te£>S$J&* t>iil£ 
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fc<z>-e&* c <t *»flat -r *r*« 9 iz&motfa 
[r^jsi 1] ±E&Mttm&a>atti&d<« -fy^r 

BL ^OU>SL MS. 3fptf^>M. i/a^K. $>x 
?LSL SAW* ^U^JUg. ifl/>v75> 

■r^R^mQicEtt^TKp^-^ffliUbttmmajasjt^ 

10 [R*JSi2] JiE:£JS^Wb^«<£JS7*^;u7 
-tz h-f-htl^r*fe4^<t*«*fr*R*«i fcEi£ 
<7>7t-CD > J8tt4bW«Rc0«&:&s£. 

[R#Si 1 3 ] JiE:&J£T-tz^UT-tr h^— hftt*® 
&J£A* La. Nd. Pr. Ca. Sr. Ba. Mn^b 

a & s 1 * tt <b % cd r* & * z t * tt&k «t -r * r # is 

1 2KE«©^P>— *JflWbto»R(D»&*5io 
[R** 1 4 ] -LEi&JST-trTJUT-tr h^— hfttt£ 

20 **r#*i ztzmm<otfn*-*mwtibwmma>Kk 

[»#ai 5] R#Jg1 fcER<D»Jft*afe(cJ:o-C» 

[R*« 1 6 3 _bE#n^-tz >tf (*. 7^^P7*'J^ 
5?ii«*t 4 C i: €«t i: Lfc»#« 1 5 iz&WLOW 

[R^jsi 7] iwrE7Kp>-^ffl«a;i*$»ja-rs» 

fc. AR^^b^^^Lfctftltttftlfifc-b^^r-f > 

O 0 n mJilTCD lx— »f— ife^Sfflf ^tttD^X^ *® 
LX. iS5:4 O O n ml^TCDU— *f— 3fe*ffB§tLT^P 

^ra#t^*j§^*UT7Kp>-^ffl|Sftt«:cD/\^- 

[R*fln 8] JtEaarfi4 0 0nmJSlTO)U— If— jfe 

(omat$ia»s»-efToTtfeifttts«-hfcjfCp>— ^ffl 

[RM 1 9 ] _LE*g2fef5Ri0) U-1f-3te<Dmattt. 

*«j©am-e*RW«<b^«i*3£±fc»as$-esirM6 

[St^tJS 2 O ] _tEi£S 4 O O n mlilTCD U— If—* 

50 zmmrzmz* ±m^mit^^ttmLtztm^mm 



3 

sisjLfctfp ^ — > ffl*gta**a>/<* - > £nmBjrt * 

I^SrTi0 31 LaAI0 3 . NdGaO s (D4 3 

[»**2 2] JitE7KP>-*ffl«ffi<*£Bfirt*& 
lz. ««5IC5Kd>— $»ffl«fitf*<D/<^->tt»$B"r-7 

JhE^X<7£&UttLT. iftfi4 O O nmiiJLT(DU— tT 
-&£RStfL-C<P^x*>*< hSMngMbta£IEm*P 

T. tfi4 0 0 nmlilTOU- If— 3fe(7>P.St^«?&SPg 

[R*4I 2 4 ] ±te"@ S (7) U— — ittmmtztil^ 
T'fr^^fC. £&(D©^<DlEaf£!&®^&<b^&£5g± 
*CDKPg(7>f8Sf£^P:7X*^ hSMniHt«3^b 

- > zm&mm? zztznmt?* 2 2 tz&n 

&&4 O O nmlUT<DU— ^-^^ITf 

* ffl «i5t<*co / < 9 - > &m.mz&Lt * c <t £ t ? * 

H^^2 2lrES£(D#n^-tz>-9-(DSit^. 

[K!#ig2 6] Ji8B^JR^Wb^^^fliLfclfe»1i 
IWSrT iO a , LaAIO s , Nd6a0 3 C04 3 

[0001] 

mmnmiz^vtzM?*. 
[0002] 

[a*(Dtt«i] 7t-:p^-^ii, &i5i&mfrz>t&tmzf®& 
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mm-rz>i>oT'&z>. zotfnt-zmttntz^&zti 

3>«ttl*. *&tSfc<D;§g&3l (TCR) *5«fctf«»|g 
fctflSfciftf&So -KC, ^P^-^ffl^CDWaimSi 

[00 0 3] SSltStafiiaM^ <fc*£;t?ci>- 

io ^p>-^ffl*t^comftisinfiitt^rcjstNr 5~ i o 

— * £fflfSJntm^<DGf££5 0~ 1 . OOOnmiti 

7KP>-^ffl««(c^^«=,n^msi««t^(io. o 

[00 04] mHm-bi'-voT&m.&Mte (net 
d) iz#n*-$m&m(DTCR<D&ttmiz&.itmTt 

LycA<-pTTCR(0$fe^fii<D^:#L>7KP^— 
$* &mi^Z> ZttZ&iXNETD (D'h 2 l**S*ntflHz 

20 [0 0 0 5] -flgfcjlcli, zzy>T)\,&<&&Z?0&<&mm 

*m-tz>-*ffl^P> — 5$mt LTIi^L < - 
«y^(*. 1 1 -2 7 1 1 4 5-^ICgBiJc^ttT 

l^Z&OlZ^ itA'tv^AiiliTC R^2%/Kg 

*tTl^*. &tz. 4$^2 0 0- 1 4 3 2 4 3 -^fZ^ £>*L 

30 [0006] LA>LnfA<t>. #*m-tr 

^S1b-V>^©^b^gffi-rf-*)(c(i. J:IJTCR^ 
^7KP>—>ffl*t^CO^^<!2^(t $ti,^o Z\<D£i>U 
@&«J6^t>. ^^I^B§^1 O- 1 6 3 5 1 0#fCgS«£$ 
tlTl^&£ ^CLa x Mn0 3 , L a x _ x 

Ca x MnO s . P r x _ x S r x M n O 3 ^ tL-5> 
-<P7fX^>r hSMn^b^^7f<P>-^ffl^f4lC3p)ffl 

[0 0 0 7] ZCD^^T'tt. ^O^^-fUMnilfc 

40 TCR^it LTf*3%/Kgj£(Di!j&<*#£,;h. 

ro^^)o L^L^^b. CCDfilliJ:E^b/<^v?^A^ 
(D - «5 ^ M n U E V IS ^ L tz t <t tt T f$ f Z ^ L > ^ O 
T?(*^Ln o Z\<Dtz#). ZCD^ay^Jlj h^MnMi 

^b/<^-v^A^«3N^fiJffiLfc4,a)<»:l±-<T^fcy 'J 

t-t<hZ>*><r>T'itufritzo 

[0008] Cttrc^LT. 1?^2000-9552 
2■^lC^^i£?t^T^^i^^{C±IE^P^X^^ h§Mn 

50 ^6^T+?tL^o ±8£^P^X^^ hgfM n^^b^l*ffi5l 
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[0009] zL<?>mmLto-&mft&&tf&^z>mmz* 

Wx.it. -hK<D La 1 _ 3C Sr 3C MnO s IZ&l^X. S 

r mm x £irarr fcc^c:* otsaMicaet* - 

tt<T*$Z> 0 fit, Cfl>lfe«i*-*JS«lK»T?*$3a: 

[o o 1 o] cicDcfc ^rc. jiia^a^x^-r hiMni 

A*£>. ±E«M2 0 0O-9 5 5 2 2^tt, ^P^X 

[001 1] i^^^FO^^lCtlS^^nTlN^cfc^ 
IZ. '/Jl^fjU&f** tzttLlX. La. Sr. Mn(D^ 

^>iMOD;i (mm&&&mm) m&zi-hmzmm 

ft$£&&'&Z>tz6blZlZ. 10OO°Cit(0SSt'7-- 

tiZtf. 7Z?^J K7<y'y^X^-X (A 

ppl. Phys. Lett. ) 7 4#, 29 0 

let 7 0 0°CiU-t0)^t^^S6^^r'feofco 
[0 O 1 3) 

6 U £ P J ffi "* tt I Z 5 % / K £ j@ X Z> * # T C R A ^1 t> 

[0014] ^^ai^^^-t?>^COS^«P(*S 
i ^gJrdffctft^^o fit, CCD^afefiPCDTCDS i 

m^iziz. ««i^asL (Hisses $tirt^ 0 - 

CCDS i mifc-tlzWLrt Z>Htz? *) ^^*«i*JtlcJKBg$ 
[OOI 5] -f ^p>-*ffl*£fii<*lifl-^g^ 
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Uk>tel\ S i SSif^P-tzX^cDSI^tt^^^tl^^b 
I*. fi£^Jt^4 0o-5 0 0°CJilT<t^uc<t. &u: 
jfCp ^ — £ fflf5ft&tD/\ 0 S — >£ff£J#-f * > 5 

[OOI 6] CCD^^^Stat^P-tzXJiO^^lca^lN 
10 7fCp>— £ffl*m<>: LXlZmttX.&Zfrfrz.Xl^. 

>^aU?<DJi^T'7 0 O^Ja±<DKlM*MSI£tf£»T? 
[OOI 7] CCOcfc^^i^l^^^^t^n^® 

-r*:i£i«tLi\. mmiz. _b«a^2 000-955 

i£^;UJ£fcI* it z>H5> SrTi0 3 (100), -fUt> 

mittem&B%m&±izfcf£ztix^%iz?¥ui\ 

[0018] m~lz. <<nz?**j hlMnMIi 
&lDJLLX7£n*-$m&fa&<D'<5->&r*f£TfZ>tz 

30 [001 9] f^t% jiCtt^ftforaajft 

f*. ^@5SCD7KP>-^^xe^;^^J^n^-t?>-9-^^l^ 
[0 0 2 0] 

ztztoo^m *&mz, m-iz. mm 
\3-mwi±tzi&i$.ztitzmttemm&* Az=m<n*G±& 

±^ B^-m07)^h t )±^±mtLX. A 1 _ 3C B 
40 ^MnOs (0< x < 1 ) X&£tlZ>'<oyz.t)->< h 

3«$Lt SS St $ ftfcfSIt x * ;u^-5tm $ mffir * tKp 
^JRW*<b^1fe^*J«fc»«$-e:r»?S«i:L. 
4 O O n mJ^T(DU-if— ^m^^^tlZ^ I) &3k 

-mmu-£zv)mLx#f&L. £.tftLtzmt&&nh%it 

[00 2 1 ] m-iz. ±f2lg-(zffiKLfc»jB;*5Slcj3 
50 i^r. JiE^d^x*^ hSMn»^b«jfl)i&±a^W< 
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La. Nd, P r <D ? %CDl vf tlfrU <t O. Xli^OHS 

[0 0 2 2] ^ = f". ±Em-lcEt&LfcKiI:*;£l::fc 

&JS**Ca. Sr. B a CD ? *>CDl vTtl^LK <t O. X(i 

[00 2 3] mrafc, ±8Sm-lcEI£Lfc2S^;Afcfc 
t^T. i£fi4 0 O nm&T(DU--if— ItA r F. 
KrF. XeCI. XeF. F 2 ^ * jg(£*l£ X* y7 

u— 9= - £s§ i > & c <t <t -t * o 

[0 0 2 4] mSd. ±lsm~fcEfitUt-Si^;*lcfc 

[0 0 2 5] £AfC ±Cm-l3ck^m5:^E^LtcSi 
it^(^ai>T. ^S4 0 0 nml^TCDU— if— 5fe(DRB 

lb£-fe>:£ C £ j6<T*£**IJg<D&lM?m£fr o C <t 

[O 0 2 6] fg-t(c. ±Cm-A^mAlcgaKL^SSi£ 
;£;£(::*>l^T. tfi4OOnmmT0)L/- if— 
"T^fc. ^^Wb^^^Ltcffe^14^«5^ 5 0 

o °cJUT(D^sic*D^-r ^ c <h £4$fS<t T £?KP > — $ 

[0 0 2 7] S&AfZ. JigSm-fcE^U^aS^fzfc 
O s . LaAI0 3 , N d G a O 3 ^t'CD^P^X*^ 

k M^b^m^s»^r*fe^> t £ <t -* 

[0 0 2 8] m^lC JiKm~^«fcU:mAfCgB«£Lfc5Sl 

ig^&icmvc. &s^^b^»<&)s^ai£^T'&* 

[0 0 2 9] m-hfC, ^Km-^ctOJ^AlCEKLfcSJ 
i£:*;£(CfcLvC. &Jg*r*ai§i£<7>&JSa<. La. Nd. 
Pr. Ca. Sr. Ba. M n U Z>&fi^ ^jgtftl* 

[0 0 3 0] mH — (c. i:B21£-fc<fctff£A~- fl:EK 
^r>^. 2 - x^/i^^-y->^ *^U;u^. XfT'J 

> m& «=> * g¥d> t> m tt * t CD r* & *> c <t £ 

[003 13 m+-fr. xEm-lzSBi£L/--S^;4lc 

[0032] ^-h=rx. ±tt.m-ts£ism-h-iz&UL 

^La, Nd. Pr. Ca. Sr. Ba. Mn)!) x b 
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[0 0 3 4] S+Slz, ±E«-lcB«L 

[oo3 5] sh-aic, jbtamH-sicE^L^^^-b 
[o6 3 6] is-h-bfc. jtem— cEeLt^n^* 

>T hSMn^b1$5»^(DS[it7D;i^mUX^n^ft]|Hl 
Kc07KP>-^fflS^^^"r^^fz. SfeRW«<b^- 

— $mt&tiii£0>/<$— >SP^CD«5 I Aafefi4 O O n mJaTCD 

l — -*f-3t&mm?z>mik<D^*<7&mLT. ^«4o 

20 OnmUTCOU— tf— ^^RgStLT^P hlM 
L T P > - ffltg^CD / - > ^]E|g^fie-r ^ 

[0037] m+Arz. _tfi2^+-tizga«Lf-#n^-b 
^ « ism<*(D / - > ^ mmmntr & c <t ^ t r 

[0 0 3 8] m+Afc. Ji8a^+AfzgBi£Lfc^^-tr 
30 >-y-CDS!l3t^;ifzfcCNr. 3£S4 O O n mtJLTCDL if 

^®WWb-&^$^±(c^$-tJ:^fcM^>^l^g(7)ll 
LNfEBStT?fTt\ ^IZ^P^X^-T h^M n^b^fC^S 

^b $ # ^> c 1 6<T* # ^> SJI <7)^ i NfRUt $ fr o T $fe^14g 
[0 0 3 9] Ji8E^-h-fc-mH->LlcgB«tLfc 
40 /c$fe^1±S«^4 O 0°CiaT(7)SS(z*Pf^-r^C(»:fCcfc 
[0 0 4 0] f&-+-fc. JiEmi-tfz82«cLfc#nm 

-^z>ifcDS?jt7^^^^cfcc^T. ^®^^b^«3$^^Lfc 

$fe*SteS«A<S rTI0 3 . LaAI0 3 . NdGaO 

^^m<t-r^#n^-tz>ifa)Sis>3;i^^^-r^ < , 

[0 04 1 ] ^" + -(-. J:Cm-fcEi£LfcaSit^^ 
^ffl^T^SSUfr^P^X^j^ h^Mn^^b^S^^m 
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—If— *£HUItLT'<n:?X*-f hfMnitt^lH 
[0 0 4 2] = _bS£m--h-I^SSiSL^^H 

[0043] m-+rafc. JiKm~+-^ < fei>*- + = fc 
coo 4 4] fr+£c, ±aBig-+---+ia(cgai£ 

$MLt:l&«ft1i£tfi^5 0 O°Cl^TCD;£i£(c*08nr& 

[0 0 4 5] ±I5m~i--lciaiJcLtc*H 
fc$fe^t±S«A<S r T i O 3 . LaAI0 3 , NdGa 

[0046] 

COO 4 7] *M1>««>A»3fe£0k*rr*C£ 

cj; ysg^f^, -t<oaacwbiccfcy«««m«iA^ 

T. A 1 _ x B x Mn0 3 ( 0 < x < 1 ) X& £ tl%> 
s<nz?*f3<{ h£MnlMb*l£ffll>*. 
[OO 4 8] ^D7'Xi]OSMnMl 3Htt1±ls 

*fe*i*-*«ffie»$*'ro fir, c<Dt&ii<*-$a 

&t<&Z.Z>i&m*. tiiilLa, Nd, Pr,X 
tf. Sr. B a <D ;bi**> 

ss a x £ r ^ & c t tz «fc o r s *j <t -r £ fig i c » m -t z> - 



(8) &m 2002-284529 

10 

CO O 4 9] #JiU£. La- L _ ac Sr 3C Mn0 3 Izfcl^ 

Ts x^o. 2~o. sm&tzt&tmi&tt&t-isitt 

h^ttfT'Z&o ?bCs CCDS rCD— ^CatS^ 

[0 0 5 0) *^t'lt CCO^D^X*^ hiMnl 

tz&\Z$L&Zi*:* $t,fCjKS4 00nmliLTOU— tf- 
^^RBSt-T £ C <fc fCcfc y ISIHb£-t!:T7t?D > — £ ffllgfct 

[0051] c:t% ^SW^t^^H^t^til 

ysLMcHsjK-r^ftffl^afcLTt^. 

[0052] Ltztf-oX. ±IE*«Sttlt<*l*SS6*£ 

lti*. Sfe3c^-v/<-— X • ■ • 

7 K' 7'f , >;^X (Japanese Jou 

rnal of Applied Physics)3 
8#. L 8 2 3^—^. 1 9 9 9#. 3 8^, L 

1 1 1 2^— V. 1 9 9 9#IC^^>tt^> J: ^fc. 

«K*i3<k^*«l*aiH*<b^«i4<ajfei-f &*t*. c*l£> 

G>*a«Mb«&i* 2 msisLt aa**i <t it ^war 

Z>c£i><X*ZZ> 0 

[0053] &&mmnt&i*. &m&&<o<<*>t&m 
30 m&wiz*mzi£zz.£iz±vmz>tiz>mx&z> 0 mm 

[0 0 5 4] 8Sflfii£*;U7f-:>g!<!: LTte. 2-x^;u^ 

*^yju«, xf7'j>^ ^^y>ai. p 
>i>ra>Ei^^A<j:if z>hz> 0 mm 

40 [o o 5 5] &R3f&ig££liR£-f &£R<t urii. L 

a. Nd. Pr. Ca. Sr. Ba. Mn ^ffiL^^o * 

[0056] mm&Mm*&mttmmt<BiSLLxm 

— hi*. T-iz^^UTiz hXz^a^^LrffJRJt^tt^ 

so -r*^a»^b«i(D&a7i!^;u7-b h^-hi*>§^icjg 
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mtto£uz>*><Dv&irnz& <&iz\R&i*ztiui\ m 

&R{C La. Nd, P r % C a . Sr. Ba, M 
[0057] ^D^X^I^ hSMnBMb^B 

[0 0 5 8] ^®^«IK^a>it^(C(*. 

[0 0 5 9] ;SJ&<tLT(*. «iLtf^^-V->, 
thX JUtttfO>7JHi — )\*m+ 7S>S, tf 

[0 0 6 0] -tffi<D^«4«<b#«S*ffll^r^P3fX* 

-r hffiMn»<b«i€<ft«i*»a-tfc»H!t-r4a^^(*. 
m&±tzmm&mt&to<Dmfc&mm^* &&zi±tz&: 

IZ % M4 0 0 nmttT©U- 4. 
-h(Zj&^$tt*»K<DJ5^tt. &3&ttJlCteO. 01~1 
0 a/ mafiE(DBBT?»b$1i- £ C £ j&<t*#& 0 
[006 1] C(&aa£**4»&&lM*»H*«aiT£> 

»yfiLttt?sft*4 O 0 nmlUTCDU— tf— SRRStT 
-5. U— tf— rctt*0»j»*^*t^n»U— tf— Xe 
F (3 5 1 n m) . XeCI (3 0 8 n m) . KrF 
( 2 4 8 n m) % A r F ( 1 9 3 n m) . F 2 (157 
nm) S?CDX^r->-7U— tf— Af>A r -<3i->U— tf— (f£ 
2SS^i&: 2 5 7 nm) tt^Wf^^.^. — «»J ^ U 

r. a r Fm^rv^u-tf— zmi^tzmsommtki* 

It. «yfiL»1^20Hz, 3££ 1 0~70mJ/c 

[oo62] ttis, ca>(g. u— tf— (Dmm&mtfm? 

& Z> 1 7 Z? U- > 3 >6<ig C o T 55B!*t*4 6<S*f£ 

5>„ z. g> £ ? £r<4T?-t eg*£_t ci^y? u-tf — £ 
rastT^ctr^or. a*n**LfcaR«Mr«aR<b 
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sib ftici iictot^- 5 o o°c<ni& : Mr"<ay 

X*-< hSM n i^»K$^t ^ C t A<f 1 4. 

Coo 6 3] »cea*Lfc«fc?l::. tt*tt«?r*l*^p^ 
xrt-f HaMnHb«i»K€ftatSl:B7 O 0°CJUJl 

icss l ^aa^M t $ ti a t ^ ? r«i® o fc 

*«Wfc*4U— tf— a»$fflt^*^«filtfcj: 
-3-CSS-5 0 0°C<D«t^Sr*t'<P3fX*-f hSM 

10 [0064] C(DU-tf-^(DR8Stf*«iae:Pg> d>fc< 

y. i ®pgT*i*«-«r*^JSi>t(7)A<^apg^^itrff ^ 

oait**a^«<bd1»*^±fc»«$ii--5)lc2£&3a:LN 

ascDPt^awcfTtv fti:^D^*-rnaMniwb 
wraaibs-fr^ct^-c^^aacDatxaitsfT^- 

£4<a£Ll\i 

COO 6 5] ^(Dtta^aKlctfltTfT^fcli* &R 

*r«<b*»£ Lr*aw«aa*fija-r*a^(z»^«r 

ssr*a^-apgr*(*^«Ba?s&RwaK^$^«-r 

t&mstoum&tLxiz* mDa>&a-c*<Dai>u--tf- 
ft<ommz*r>T&mmmt&mzm&mtevt&&vwi 
&zi±z>^£t<X'2:. *a>aB<o<fcya8tM^— tf— 3feo> 
aittj:-3rRa-a«tt*4<ttw**tr«afta^ 
<d»«. aa<bA<*«b»c(T*3*L«>fc*)taa$tL-s 0 
coo e e] mx-&. $>zm<»&Wkmm$L*&ui: 
corns iz. -©pgx-(7)u-tf-^(opsit^iT^<t^R^ 
30 «Hi^<««rcmLT l* t\ a<b«5«ta^i#^ 

Lt, ArFl+y7U-f-ML, S*0©R8lt^ 
lOmJ/cm 2 . 50Hz. 3 0«?Bflfrt\ 
— ^@(DBB|t^5 0rnJ/cm 2 . 10Hz s 5 4HHIfT 

[oo6 7] ±sbo)u— tf— %£aitr&Ntrc» 
*Df5ft-r^c<ti-«^-Dr. sa-eastufca*«i:y t^a 

^x^^f hfiMnM<b1fc»K<Daafi$$c>fciaiJ:$-fr 
40 «>^i:6^aiC3te«> 0 tfea#-*R«5£«a 
ST'CD T C R «■ J: y ^: £Umiz+ %> C i: 6<T*^ 4« 
[0 0 6 8] *fc % ±K0>L — tf— 5fc£!(g£rr*BSlc, 

&Rwaibd«9$a^r^aat±aarzs r t \ o 3% 

LaAI0 3 , NdGa0 3 ^^iW^Si^ 

50 ^or^5twi-^o D oMco^^^^)Ci:3&<T'#^yi^r' 
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[0070] |1T\ IliSiifi. 2it?i)v*>m& 
t*. 3(*^l$\ 4l*7tCD^— ^ffl«tai*s 5ttffilSjL 6 

[00 7 1 ] "T^^*>. 7Ka>-£fflig*ntt4£*>«Jzi 
>»K 1 A> * 3S(® 3 (c £ -o X mm izttM £ tzm& £ t 

T^SlLfc^a^X^^ hMMngMb&?5m£m^o 
[0 0 7 2] fits ^P>-$ffi*gtt#4 0raofi^* 

? u * ^«ifif* 2 osrnm &m o r £ -co* ^ t 

fBlffl^ £ =t ttKftf:: 5 O 0 0 CkL_t<D^jg^£^ £ ft^ 
[0 0 7 3] ^P3fX*>^ hlMntt^m$±IBa) 

■fi&x£im?i>z\£iz<k'z>x. Si a>l£jg^*>5 0 0 
°caTOfl^;ggt^^Mt * C £ tfV £ Z> . 

[0 0 7 4] ±&<D?£u 
<D<^&iS£i*£^X^£igLT. ^4 0OnmJJlT(0 

COO 7 5] tKd>— $fflt§&ttt4Jatt(7>ffitf*{* 

or. is-v~ftmm&tz^*<?zMsLvn^xmmmm 

* ffllgfcitt 4 £ ^ U vg|&{* 2 Jb icMf&lKr * d £ 
&X2Z> 0 

[0076] &m<Dmit'<ii-^£.&w&m^tztfB* 
— $mv£faWow*m35 : &X'te. x/W$ tjxf&mz* 



(8) ttllfl 2002-284529 
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1>*U*\ ^^|^-b>^(D7t-CP>-^ffi|Sta^4tD^jtX 
[00 7 7] CCOU— tf— ^raitlC^oTTKP^— ^ffl 

®}x&z> 0 xte&tzi^ ^(ofmowM^^mmt 

£ 5S± $ £ f- £ & U l coil l MS! |t T*fr 

io t\ ^rc^p^x^-r h^Mn^b^rz^a^?-t±^c 
[0 0 7 8] ^JS*«Hb«r«!^^ffiLfc*fe»ttS 

15^50 0 0 CUT(0&miZlX\f&LUtfZ> L +f — RBft^ 

^-^>^. BiSr^Lfclt^cfcy ^TKpy^^ffl^tJt^ 

4(J)TCR^lJ*:?<t?,Ztmii e £ 
®^^b^^^-r^$fe^t4^^S r T i 0 3 . L 

aAIO s . NdGa0 3 ^MW^a B a IH^ 

20 [0079] 7KD>-^ffl^fr4^ff^r^S«J 

(D^^Lt, ^'T7KP>-^ffl|gfe ! E;f*4(D/N^-~>ffl5 
<D^JgCD^t^^---tf-3fe^^JSW«l^b^^^^Ufc$fe 

®i&mmzmm+z>^£iz&-DX. tkp>— ^mtsi5ti* 

4iimc7)«P^CD^JS^^b^f*T^U— >3 >^ttr 
[0 0 8 0] «tt*4©/<^— >«B»(DM*«I 

ib^^fc^c^^T'tt^^^btjecoriN^iv 

fC. 7X^SftynLtM4 0 O n mttTOU-lf- 

30 *$HH«fr*t. tKp>— ^ffltgta^4(D«P^(DW*S^ 

x% mm#n*-$mtefcte4*xm?z>z.£b<x : £ 

^1 ^ ^, 5&iOXl t, ^B&-T 4Ct A<pT^ £ U Z> o 

[008 1] C(7)~lHlg(DU— "tf— ^ragti-^o-c^o 
>-^fflffil5i<*4^ff$J55t-r^Bg^. U— tf=— 5tRBtt^1® 
&©P^ '><f< <t t 2SPg^^^>5>^epglc^li-r^^ 

40 S^^b^^^^±lc^^-^^,{c^^/d:tN^^(DlltN 

mmx''rfi\ ;^fc^p^x*-< hSMnK^icm 
[oo8 2] mtz. &&mmit&te&mifi^tz&m&& 

^50 O°CJilTC0;gSIC*P^L^A^ U— tf— ««t$ 

4fl)TCR$J:y^<t4Cim4. 

3 . LaAI0 3 , NdGaO s ^«W^i 
50 im^fflL^C^fC^oT. 7KP>-^ffig^L^4(DTC 
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[0 0 8 3] 

[oo8 4] (season) &mmmt&&t Lx&mm 

^^>^Mn $£ft£JBl\ La. Sr. Mn(Dtt&& 
O. 8 : O. 2 : 1 tZU&*1lZ HUX 

fc. Sfiinl*, Sfficmftlbffi (sio 2 )^o. 2^ 

mifi^Lfc (100) S ifflfi£ffll^fc. C(DS« 
JifcJbE<DI§m^£xe>r3-hLfc&. 2 0 0 0 C, 

rFl^>7l/~f-3t^lOmJ/cm 2 % 50 H 
z. 3 0m Jbl:50mJ/cm 2 , lOHz. 5 

[0085] »e»*Lfc»Ba>«a$x»Ei«siicj:or 
IFflGLfc^c** Eiaiza^n*^ arc^p^x^-r h 

*U *5BWfC«i:*jft*4 0 0nmI5lTG)U— tf— *BB» 
C.fcorSST'tlWit?) 3SK 6<f# * tt * Z £ A^fitSS 

[0 0 8 6] Stz. Z<DMm<D&9Ltetii<Dmi£mt&W 

m^&iz&^xm&^tzt 3ooKttisrc<P3f 

^jLmmmv^&Kf&mzmm LtzM n j^mm 
&istz*$umx'&z> 0 

[00 8 7] Z<Di&&tt&T'0>mX.tetiim*> 1 £2 

^a-bxia>»#iitfey % tfp>-*fflfsifctt*f0>a 

tt&t LXttlSlZ&tLXl^Zttffrti^tz* 
[0 0 8 8] fefc. *&mmiZfcl^X. ArFl^rv7 
U— tf— 3fe(7)RBSt^ 1 OmJ/cm 2 (05lgt1 OH 

tzo — 1 O O m J / c m 2 JilKDSgt' 1 

g^J:lc{*^®^^b^^6^??Lr^^^oyco 
[008 9] C(7)^ ^rc^fg^lC^i^P^X^-T 
M n MittoMm(D3M&l5&X'{*. ^StT^U-tP-^CD 

lb£-*$3<D?$^ J: o T ^bt * (7>f* £ #S<7) C <b V h h o 
[0 0 9 0] (3S$£0g2) &©W&<b^!&£ Lt7tf 
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;UTir h^-— hLai§j$. 7H2^;UTil ht-hS 

7-b^;urtr h^— he a ;§;*£. 7-tz^;u7 

i? h-*-— hMnj§;$£SH\ La. Sr. Ca. Mn(7) 
it^£><0. 7:0. 1 : O. 2 : 1 fZlfc: £ <fc ? fCffg:? 

[0091] SJSicti. &mm i £^C«®lc8fc&<b§a 

(Si0 2 ) ^O. 2 jumg^BRKLfc ( 1 O O) S i 
&1£. SiSfii±l:/\'777@^UtSrTi 

0 3 xtf**^r;u«l&£ffmLfct,(D£ffli>f;: 0 Sr 

10 T iO 3 Sl0)15?tt5OnmigiLfc e Cl(7)g«_t 

tz±.&<Dmnmmz*e>zi— hLtz&L. 2oo°c, i 
o^i$£«Lfco zoumzmxcomtiit 1 i o^u 

[00 9 2] Ctt<bC0^«^2 5 0 o C^*D^Lfc7tx-y h 
:?U— h-tfrl&tgL. ArFl+v7U-1f-^JiO 
mJ/cm 2 . 5 0Hz. 3 0M ?l^t^5 0m 
J/cm 2 . 10Hz. Sft?£\JzX.tpXmmLtz 0 C*t 

g«5S)g^ 2 5 O^lcinSfcLf-a^fcJ; ot» 1 <D 
[O 0 9 3] S r T i O 3 »R±. (CBfiSt Ltz^U 

hmMnmittoizmisit\ziZfz\ c&s^ (20 

30 * hlM n ^b^WO*6tSi*-^S1S^fc^^^# 
^matSfcta>^^bA<g^^ifiT'^$ttfco 

[0094] TCRte. S i Sft^b^±(DMn^5W^r* 

1 1 %. ^fc. S r T i O 3 X \Z*$ *r>>-YJl,mm±0)hA 

[0 0 9 5] (5IJ£^3) ±fZ(D^nzr^il^ hUMn 
»b1«l»K$^a>-^ffl«tSi*4tLTffltxT. KIT 
40 <D^5mxmnm^>V-^^Ltz. BtfrftL®&mm 

Ztitzs i g«si Jii-ws i ^a>^n-ejs^A^i,>& 
mnmfrmm8±tzf>i£&is<)zi>m^X'mnm&nm 

(D&ffi 3 (DGtS^BfiJt L fr 0 
[0 0 9 6] Z(DmnfS±lZitS iN^SiO^i^ 

Sjt. x-y^>^Xgf^ e fcyge^5^^R£Ltc. 
50 [00 9 7] #f-. ^SW<aib^1$9^ Ltt7f>iP 
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L\ P r . Sr. MnCDtt^^O. 8 : O. 2 : 1 l'^ 

5S$^ijve>«i3fti*2±icxe>=i-hufcft. 200 

°C S 1 0#lfflt£J*U -<DXfS£l OlsJl^ySLfco 2* 
tfP>-$flM&tti* 4 5ft*4 
O O n mJSJLT© U-tf-**aii***»*ar*X** 

[0 0 9 8] CL(DtfcsgT% ArFX^rv7U-f-M 
10mJ/cm 2 . 50Hz. 3 0^1 £ * IC 5 O m 

ibL. u— if— *0>!Rlt*tL*H^©«a>W»H:«** 

[00 9 9] 5l#tt*. jtCD>—?ffl«tt(*4(D±lCS 
i N*>S i O 2 (D^^i^7^CVD;K')S 

/<y^3*<i:ifl=-ky T i N*©#*MWRK7 £lMtL 

fcfll j££> ^ 7 "7 ^ A L fc 0 

[0 100] Cl(D*;uab<#*M*-fe>-*£ Lt^ilt^l 

[0101] «Jfe«4) *lfi«3t(*9l<0»lft*5*fw 

ffl«tai*4izfflt>fc*n»-b>^*ffa*Lfc. *t\ * 

Hews i tf^ffilt^i^i^i*^'^^^ 

[0 10 2] ^(DiS@±l-liS i N^S i0 2 (DJ:^ 

*yv>8&i£i*2 t Ltz 0 *lctte»*0)'hSt^K, 01*. 
1ST i ^^^•J^^«it^2JifcX/N 0 'y^;iT*mR£L. 

[0103] ******** LT7-fe*JU7* 
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h N d jg^ T-b^T-b ~ h S r T 
-fe^JUT-te h"*— KBajg&s 7W7t rt-hM 
nS5«*fflt\ Nd. Sr. Ba. Mn(Dtt3^0. 
8:0. 18:0. 02 : 1 iZteZ* diM^lUC 

[0 10 4] CODSSSS^^U -»viii*2±txe>3 
-r-Lfc&> 2 0 0°C, 10^«L, C(7)X?I£1 
o@»ySLfc. Z.C>-?*)v vftittt 2 -t Icfgtft 

10 &W&ttZ>"** J 7 z £1BtM.\~* 5OOmJ/cm 2 0)lt 

^wsit^groi/- if— £ 3#raHaatLt-« c<dis^. 

tefcitt 4 (D/n°^ ->»#Bl*M* U-if-3teA ? &fc-3fcfc 

7X^^S5y^LX. ArFI^>7L/-if-3fe 
£lOmJ/cm 2 . 50Hz, 3 OtHHL $^1^5 0 
mJ/cm 2 . lOHz. 5»ra*ft*SaT'!Hlt L 

-'?ffltS^4(7)/s 0 5'->fiP^^^^P^X^^ b3> 

20 [oio 5] 7Koy-$ffltStftt*4(DJLics 

i N^S i O 2 0cfc9^i^^7X7CVD)it'fiSc 
*LT«BM6£»l*Lfc. ;K0*HK6 JtlcRfcttX 
v £ 5£^£ if I- <fc y T i N3?(D#*H»4R^7 £ff*tfcL 

30 t-o 

[0 10 6] |5j — (D/KP>— £ffl*&*5it*4 £ffll>fc*& 

A<f>**^(DJ:^^P^-^ffl«m(*4lC^P^X* 
<7)r-. N E TD*tt*U^WFt«OZ.t*<-C**. 

[0 10 7] Jicfc. *#^6<JiSB«fi5fli)^IRS$ti 
[0 10 8] 

[^a^cDja^] **Ef::<fc*t«. ^^p > - 

^ffl^b^^R^^^^^"^^^^^ 1 *^ m ^ 

[0109] ^^ic ctita-^x. 

50 [@E<DfiS*fcBMB] 



(11) 
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[EN] XmyXD^ay^liJ hiMniibM^^ 
ISIsHJt J: * j&15t*S& £ * -r s -e $> * o 



2 
3 
4 
5 
6 
7 
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8 ft*m&itffi 



[®i ] 



[@2] 




400 



Q. 
O 



30 0 - 



200 - 



100 - 




7P> h^— ^<0«* 



£&&ffi*2^W%i9r&gX^X&fc«ra& 
(72)*W# *EB m 

£Mi«IB*WKiS1fcfCX!£x3fcfiMfiW*S 



m*«0B2STi 7Si # 
(72)*w# mm 

WfltEgiT @ 7 « 1 # B 

F*-A(#%) 4G048 AA05 AB01 AB02 AC08 AD02 

AD08 AE08 

5F088 AA11 AB01 BB06 C820 GA03 
LA01 



